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CLAIMS 



[Claim(s)] 

[Claim 1] Bacillus stearothermophilus which has the engine performance which solubilizes the solid content of organic sludge or 
living thing nature sludge (Bacillus stearothermophilus) New microorganism which belongs. 

[Claim 2] The new microorganism according to claim 1 said organic sludge or whose living thing nature sludge is sewage excess 
sludge. 

[Claim 3] The new microorganism according to claim 1 said whose organic sludge is starch waste fluid. 
[Claim 4] the new microorganism belonging to said Bacillus stearothermophilus — the following mycology-properties, i.e.,; 
A. Gesta It-property (1) Form of a cell : ** ** bacillus (2) Motile existence : + (3) Existence of a spore : + (4) Gram's stain : 
Growth condition in a ** B. culture medium (1) Standard agar plate culture : + (2) Standard bouillon culture: + (3) Standard 
gelatin stab culture : - (4) Litmus milk: + C. physiological property (1 ) Gram's stain nature : + (2) Reduction ability of a nitrate : + 
(3) Aerosis [ in denitrification reaction [nitrate bouillon ] ]: + (4) MR test: + (5) VP test : - (6) Generation of Indore : - (7) 
Generation of a hydrogen sulfide : - (8) Hydrolysis of starch : + (9) Use of a citric acid [a Simmns culture medium and a 
Christensen culture medium]: ~ Use of the source of (10) inorganic nitrogen [a nitrate and ammonium salt]: + Generation of (11) 
coloring matter: - (nonaqueous solubility) 

(12) Urease : - (13) oxidases : + (14) catalases : + Range of (15) growth: Temperature; 45-70degree-C/ pH; 5.0-7.0 Attitude 
against (16) oxygen: aerotropism - a denominator — anaerobiosis (17) O-F trial [Hugh leifson — law ]: — fructose (+) 
(18) Use and the acid of a saccharide, and gas generation : [Table 1] 
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The new microorganism according to claim 1 which has a ******-property. 

[Claim 5] the new microorganism belonging to said Bacillus stearothermophilus — Bacillus stearothermophilus (Bacillus 
stearothermophilus) [FERM P-15395] SPT 2-1 it is — new microorganism according to claim 4. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the new microorganism equipped with the engine performance which solubilizes 

efficiently the solid content of organic nature / living thing nature sludge. 

[0002] 

[Description of the Prior Art] The strain it is expected that the application to the approach and this approach for solubilization 
of the following organic sludge of making bacteria etc. act on sludge and carrying out decomposition processing of the sludge 
biologically as an art of the organic nature high concentration sludge conventionally discharged from the living thing nature 
sludge discharged from places of business, such as a sewage disposal plant and a human waste treatment plant, or food works 
is is reported until now. 

[0003] For example, the strain which produces the enzyme which decomposes yeast extract residue specifically, The bacteria 
belonging to an OERUSU Coffea group 0 [ Oerskovia ] sp.24: (FERM P-13692) Refer to Japanese Patent Application No. No. 
211081 [ five to ]. Art of the used yeast extract residue (refer to JP,7-184640,A); Isolated from sludge compost under the high 
temperature service aerobically. Bacillus stearothermophilus which has the optimum growth temperature of 65 degrees C 
(Bacillus stearothermophilus) Nine strain which belongs, Thermus (Thermus sp.) () Digestion of the sludge using the fungus body 
mixture which consists of two strain belonging to a group [ Shigeru KUME, et al, ] [ "DIGESTION OF MUNICIPAL SEWAGE ] 
SLUDGE BY A MIXTURE OF THERMOPHILIC BACILLI AND THEIR CULTURE EXTRACT", J.Gen.Appl.Microbiol., 36, 189-194; 
(1 990), and sterilized excess sludge the anaerobic strain ("the development report (volume on sewerage) of the new waste- 
water-treatment system which utilized biotechnology" — ) belonging to Clostridium bifermentans specifically solubilized under 
an anaerobic condition There are pp.73-77, Public Works Research Center (February, Heisei 3), etc. 

[0004] However, according to the above-mentioned approach of JP.7-1 84640.A The object which can carry out decomposition 
processing will be substantially limited to yeast extract residue, and in KUME's and others approach, and the strain by Public 
Works Research Center The digestive treatment (solubilization) effectiveness of sludge is the lowness which calls 25% in ten 
days and it calls 40 - 50% in 20 days, respectively, and it still remains as a technical problem which the lowness of this 
processing effectiveness turns to industrial use of the strain concerned. 

[0005] Moreover, latest separation and purification equipped with the engine performance which solubilizes efficiently the solid 
content of organic nature / living thing nature sludge until now, and the report which results in identification of a seed were not 
performed. 
[0006] 

[Means for Solving the Problem] As a result of repeating examination wholeheartedly that the microorganism equipped with the 
engine performance which solubilizes efficiently the solid content of organic nature / living thing nature sludge should be 
searched in view of the background in the conventional technique mentioned above, from the digested sludge extracted from 
the aerobic thermophilic-digestion tub, this invention persons isolate bacteria with a desired property, came to identify even the 
kind, and if they were completion, they closed the invention in this application. 

[0007] That is, the place made into the summary of the invention in this application is Bacillus stearothermophilus (Bacillus 
stearothermophilus) which has the engine performance which solubilizes efficiently the solid content of organic nature / living 
thing nature sludge. It is the new microorganism which belongs. 

[0008] In order to determine the biological description of the new microorganism acquired by the invention in this application, it 
authorized about the mycology-property which this microorganism has, i.e., a gestalt-property, the growth condition in a culture 
medium, and the physiological property. The result was summarized to below. 

[0009] Mycology-property A. gestalt-property of this application new microorganism (1 ) A form and magnitude of a cell: With 
standard bouillon, it is the gram-positive direct Bacillus of 2.5- 3.5x 0.3- 0.5micro, and 65 degrees C of things which gather the 
short chain and in the shape of a bundle were accepted, when cultivated for 48 hours. Similarly, by the standard agar medium, 
when it was left for four days in the room temperature after culture, a big change is accepted in the gestalt of a bacillus, the 
thing of the shape of a long chain increases, there are a thing of the shape of S curved character, that formation of a spore is 
accepted to be to an end, the thing granulation is accepted to be to intracellular, etc., and most was dyed gram-negative. 
[0010] (2) Motile existence : although maneuverability has been checked by hanging drop preparation and the semi solid medium, 
it was peritrichate movement and was comparatively loose gliding motility. 

[001 1] (3) Existence of a spore : forming a spore, the form is expanding from the fungus body by the egg round shape. Although 
a location is ****, it has some which are accepted in semi- **** in early stages of formation. The tadpole's thing was also 
accepted, 

[0012] (4) Gram's stain : the polymorphism of a cell was remarkable and the gestalt of optimum temperature normal at 60-65 
degrees C was shown for whether it is especially influenced of culture temperature. Gram's stain nature also serves as an 
indeterminate. 

[0013] B. Growth condition in a culture medium (1) Standard agar plate culture: Although it is glossy with the configuration of 
the cluster in culture of 65 degrees C and 48 hours, and a 0.5-1 mm semi-sphere smooth right circle, what is slightly diffused in 
the shape of film on the outskirts in part in a little opaque cluster is accepted. However, it is not the diffusion cluster of the 
shape of a coat accepted in the bacteria belonging to some bacillus (Bacillus) groups. Moreover, production of coloring matter 
was not accepted, either. 

[0014] (2) Standard bouillon culture : in 65 degrees C and culture of 48 hours, bouillon becomes muddy uniformly, and growth is 
good. However, formation of the pellicle on the front face of a culture medium etc. was not accepted. When it was left at the 
long duration room temperature, ****-like precipitate was produced in the tube bottom. 

[0015] (3) Standard gelatin stab culture : 72 hours after cultivating, it liquefied horizontally 5mm of gelatin surfaces. Even if it 
put on Himuro gently after one week, it stopped solidifying gelatin. 

[0016] (4) Litmus milk : coagulation was not accepted although the culture-medium color acidified. 72 hours after cultivating, 

liquefaction starts from a surface, and it is one third of culture media after one week. It became transparence. 

[0017] 

C. Physiological property (1) Gram's stain nature : + (2) Reduction ability of a nitrate : + (3) Aerosis [ in denitrification reaction 
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[nitrate bouillon ] ]: + (4) MR test : + (5) VP test : ™ Generation of (6) Indore : - (7) Generation of a hydrogen sulfide : ~ (8) 

Hydrolysis of starch : + (9) Use of a citric acid [a Simmns culture medium and a Christensen culture medium]: Use of the source 

of -(10) inorganic nitrogen [a nitrate and ammonium salt]: Generation of + (11) coloring matter: - (nonaqueous solubility) 

(12) Urease : - (13) oxidases : + (14) catalases : + range of (15) growth: Temperature; 45-70degree-C/ pH; Attitude against 5.0- 

7.0 (16) oxygen: aerotropism - a denominator — anaerobic (17) O-F trial [Hugh leifson — law]: Fructose (+) 

(18) Use and the acid of a saccharide, and gas generation : [0018] 
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[001 9] Many properties of the above-mentioned new microorganism are Bacillus stearothermophilus. (Bacillus 
stearothermophilus) Since it corresponded well with many properties which it has, it is Bacillus stearothermophilus. It was 
named SPT 2-1 (Bacillus stearothermophilus SPT 2-1). In addition, Bacillus stearothermophilus obtained in the invention in this 
application An applicant for this patent ****s to 1-1-3, **, Higashi, Tsukuba-shi, Ibaraki-ken in National Institute of Bioscience 
and Human-Technology, Agency of Industrial Science and Technology of the whereabouts, the Ministry of International Trade 
and Industry, on January 18, Hetsei 8, and SPT 2-1 (Bacillus stearothermophilus SPT 2-1) is a trust number. FERM P-15395 It 
is given and even that variant and descendant that have the capacity mentioned above as well as this deposition microorganism 
itself mean the invention in this application. 

[0020] Other modes and advantages of this invention are clear to below from the indication of the example shown in 

instantiation. 

[0021] 

[Example] 

Example 1: Bacillus stearothermophilus SPT 2-1 From the digested sludge in the aerobic thermophilic-digestion tub (70 degrees 
C) continuously operated for isolation three months, sludge was extracted to strain separation. 

[0022] After diluting the extracted sludge with sterilized water suitably 1 x1 0-3 to 1 0 to 5 times, it was applied to YP agar plate 
(product made from DIFCO). This plate was cultivated at 65 degrees C overnight, and the single colony was obtained. 
[0023] the stock which checked the resolution of starch, the resolution of skim milk, and the resolution of sterilization sludge by 
the existence of the halo formation by the substrate mixing culture medium, and formed the halo about the,obtained single 
colony — especially — sludge — what has large resolution was selected as a description stock. In addition, assay of the 
resolution of starch and skim milk was based on the strange method of R.BEAUDET, C.GAGNON, J.G.BISAILLON and 
M.ISHAQUE, "Microbiological Aspects of Aerobic Thermophilic Treatment of Swine Waste", Applied and Environmental 
Microbiology, pp.971 -976, and April 1990. 

[0024] About these descriptions stock, the decomposition activity of sterilization sludge was examined further, and the stock 
with the highest activity was named two to one share of SPT. Moreover, the stock (SPT 1-6) in which the decomposition 
activity of sterilization sludge was shown similarly was selected as a stock for a comparison. 

[0025] By 0.1 N hydrochloric acid (Wako Pure Chem make) of Example 2:effects which pH and temperature over the activity of 
two to one share of SPT have, and/or 0.1 -N sodium hydroxide (Wako Pure Chem make) YP culture medium (: made from DIFCO 
— yeast extractives 4g — ) adjusted to pH (pH 4.8, 5.0, 5.2, 5.5, 5.7, 6.8, 7.0) of the measuring object Peptone 8g and water 1 
l;pH6.8 were prepared, strain (two to one share of SPT) was inoculated into this culture medium, and it cultivated at 70 degrees 
C for 6 hours. The growth cell mass of two to one share of SPT was observed, and whenever [ that growth ] was measured 
qualitatively. The result was shown in the following table 3. 
[0026] 
[Table 3] 
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[0027] From the result of Table 3, it became clear that two to one share of SPT grew actively in pH of the range of pH 5.0- 6.8. 

[0028] By on the other hand, 0.1 -N hydrochloric acid (Wako Pure Chem make) and/or 0.1 -N sodium hydroxide (Wako Pure 
Chem make) YP culture medium (: made from DIFCO — yeast extractives 4g — ) adjusted to pH 6.8 pH6.8 was prepared, strain 
(two to one share of SPT) was inoculated into this culture medium, the growth cell mass of two to one share of peptone 8g and 
11. [ of water ]; SPT cultivated for 6 hours at the temperature (10, 25, 45, 55, 60, 65, 70, and 80 degrees C) of the measuring 
object was observed, and whenever [ that growth ] was measured qualitatively. The result was shown in the following table 4. 
[0029] 

[Table 4] 
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[0030] From the result of Table 4, it became clear that two to one share of SPT showed especially 45-70 degrees C of active 
growth conditions in a 60-70-degree C temperature requirement. 

[0031] Example 3: Cultivate the assay sample offering strain (one platinum loop: two to one share of SPT, and one to six shares 
of SPT) of sludge solubilization effectiveness at 70 degrees C for 15 hours by the culture medium of YP culture medium (the 
product made from DIFCO: yeast extractives 4g, peptone 8g, water 1 I;pH6.8). The cultivated strain was inoculated into 
sterilization sludge (initiation VM(Volatile Matter: all organic substances):1 1000ppm, VSS:1 1000ppm) so that it might become 1% 
(vol./vol.) of concentration, and shaking culture was performed at 70 degrees C. Shaking culture was finished, after fixed time 
amount (24 hours and 48 hours), sampling was performed, organic. nature solid content in a sample (VSS:VoIatile Suspended 
Solids) was measured, and the rate of solubilization was calculated from the decrement of solid content based on the following 
relational expression. 
[0032] 
[Equation 1] 

VS SpRWfc* (%) - x i o o 

*ossvs s 

[0033] The result was shown in the following table 5 and drawing 1 . In addition, sterilization sludge was prepared according to 
the publication of "the development report (volume on sewerage) of the new waste- water-treatment system which utilized 
biotechnology", 73rd page - the 77th page, and Public Works Research Center (February, Heisei 3). Moreover, measurement of 
VSS was performed according to the test of sewage (1984 editions). 
[0034] 
[Table 5] 
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[0035] Example 4: Cultivate the assay sample offering strain of the solubilization effectiveness of**** resolvability starch 
content wastewater (starch industrial liquid waste) at 70 degrees C for 1 5 hours by the culture medium of YP culture medium 
(the product made from DIFCO: yeast extractives 4g, peptone 8g, water 1 l;pH6.8). The cultivated strain was inoculated into 
**** resolvability starch content wastewater (starch industrial liquid waste, initiation VM:10,000ppm, VSS:7,000ppm) so that it 
might become 1% (vol./vol.) of concentration, and shaking culture was performed at 70 degrees C for 24 hours, 48 hours, and 72 
hours. Sampling was performed after each culture time amount, organic nature solid content (VSS) in a sample was measured 
(the test of sewage (1984 editions) shown above was followed), and the rate of solubilization was calculated from the decrement 
of solid content based on the following relational expression. 
[0036] 
[Equation 2] 

vsswmtm (%) = x ioo 

MVSS 

[0037] The result was shown in the following table 6 and drawing 2 . 
0038] 

[Table 6] 
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[0039] 

[Effect of the Invention] Bacillus stearothermophilus which has the solid content of organic sludge or living thing nature sludge, 
and the engine performance which solubilizes excess sludge, starch waste fluid, etc. efficiently specifically especially by this 
invention (Bacillus stearothermophilus) The new microorganism and Bacillus stearothermophilus SPT 2-1 (Bacillus 
stearothermophilus SPT 2-1 ) which belong are offered. That is, the new microorganism offered by this invention does so the 
effectiveness of solubilizing efficiently the solid content of organic sludge or living thing nature sludge. 



[Translation done.] 
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TECHNICAL FIELD 



[Industrial Application] This invention relates to the new microorganism equipped with the engine performance which solubilizes 
efficiently the solid content of organic nature / living thing nature sludge. 



[Translation done.] 
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EFFECT OF THE INVENTION 



[Effect of the Invention] Bacillus stearothermophilus which has the solid content of organic sludge or living thing nature sludge, 
and the engine performance which solubilizes excess sludge, starch waste fluid, etc. efficiently specifically especially by this 
invention (Bacillus stearothermophilus) The new microorganism and Bacillus stearothermophilus SPT 2-1 (Bacillus 
stearothermophilus SPT 2-1 ) which belong are offered. That is, the new microorganism offered by this invention does so the 
effectiveness of solubilizing efficiently the solid content of organic sludge or living thing nature sludge. 



[Translation done.] 
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TECHNICAL PROBLEM 



[Description of the Prior Art] The strain it is expected that the application to the approach and this approach for solubilization 
of the following organic sludge of making bacteria etc. act on sludge and carrying out decomposition processing of the sludge 
biologically as an art of the organic nature high concentration sludge conventionally discharged from the living thing nature 
sludge discharged from places of business, such as a sewage disposal plant and a human waste treatment plant, or food works 
is is reported until now. 

[0003] For example, the strain which produces the enzyme which decomposes yeast extract residue specifically, The bacteria 
belonging to an OERUSU Coffea group 0 [ Oerskovia ] sp.24: (FERM P-13692) Refer to Japanese Patent Application No. No. 
211 081 [ five to ]. Art of the used yeast extract residue (refer to JP.7-184640.A); Isolated from sludge compost under the high 
temperature service aerobically. Bacillus stearothermophilus which has the optimum growth temperature of 65 degrees C 
(Bacillus stearothermophilus) Nine strain which belongs, Thermus (Thermus sp.) () Digestion of the sludge using the fungus body 
mixture which consists of two strain belonging to a group [ Shigeru KUME, et al., ] [ "DIGESTION OF MUNICIPAL SEWAGE ] 
SLUDGE BY A MIXTURE OF THERMOPHILIC BACILLI AND THEIR CULTURE EXTRACT", J.Gen.Appl.Microbiol., 36, 189-194; 
(1 990), and sterilized excess sludge the anaerobic strain ("the development report (volume on sewerage) of the new waste- 
water-treatment system which utilized biotechnology" — ) belonging to Clostridium bifermentans specifically solubilized under 
an anaerobic condition There are pp. 73-77, Public Works Research Center (February, Heisei 3), etc. 

[0004] However, according to the above-mentioned approach of JPJ-1 84640,A The object which can carry out decomposition 
processing will be substantially limited to yeast extract residue, and in KUME's and others approach, and the strain by Public 
Works Research Center The digestive treatment (solubilization) effectiveness of sludge is the lowness which calls 25% in ten 
days and it calls 40 - 50% in 20 days, respectively, and it still remains as a technical problem which the lowness of this 
processing effectiveness turns to industrial use of the strain concerned. 

[0005] Moreover, latest separation and purification equipped with the engine performance which solubilizes efficiently the solid 
content of organic nature / living thing nature sludge until now, and the report which results in identification of a seed were not 
performed. 



[Translation done.] 
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MEANS 



[Means for Solving the Problem] As a result of repeating examination wholeheartedly that the microorganism equipped with the 
engine performance which solubilizes efficiently the solid content of organic nature / living thing nature sludge should be 
searched in view of the background in the conventional technique mentioned above, from the digested sludge extracted from 
the aerobic thermophilic-digestion tub, this invention persons isolate bacteria with a desired property, came to identify even the 
kind, and if they were completion, they closed the invention in this application. 

[0007] That is, the place made into the summary of the invention in this application is Bacillus stearothermophiius (Bacillus 
stearothermophilus) which has the engine performance which solubilizes efficiently the solid content of organic nature / living 
thing nature sludge. It is the new microorganism which belongs. 

[0008] In order to determine the biological description of the new microorganism acquired by the invention in this application, it 
authorized about the mycology-property which this microorganism has, i.e., a gestalt-property, the growth condition in a culture 
medium, and the physiological property. The result was summarized to below. 

[0009] Mycology-property A. gestalt-property of this application new microorganism (1) A form and magnitude of a cell: With 
standard bouillon, it is the gram-positive direct Bacillus of 2.5- 3.5x 0.3- O.Smicro, and 65 degrees C of things which gather the 
short chain and in the shape of a bundle were accepted, when cultivated for 48 hours. Similarly, by the standard agar medium, 
when it was left for four days in the room temperature after culture, a big change is accepted in the gestalt of a bacillus, the 
thing of the shape of a long chain increases, there are a thing of the shape of S curved character, that formation of a spore is 
accepted to be to an end, the thing granulation is accepted to be to intracellular, etc., and most was dyed gram-negative. 
[0010] (2) Motile existence : although maneuverability has been checked by hanging drop preparation and the semi solid medium, 
it was peritrichate movement and was comparatively loose gliding motility. 

[001 1] (3) Existence of a spore : forming a spore, the form is expanding from the fungus body by the egg round shape. Although 
a location is it has some which are accepted in semi- **** in early stages of formation. The tadpole's thing was also 

accepted. 

[0012] (4) Gram's stain : the polymorphism of a cell was remarkable and the gestalt of optimum temperature normal at 60-65 
degrees C was shown for whether it is especially influenced of culture temperature. Gram's stain nature also serves as an 
indeterminate. 

[0013] B. Growth condition in a culture medium (1) Standard agar plate culture: Although it is glossy with the configuration of 
the cluster in culture of 65 degrees G and 48 hours, and a 0.5-1 mm semi-sphere smooth right circle, what is slightly diffused in 
the shape of film on the outskirts in part in a little opaque cluster is accepted. However, it is not the diffusion cluster of the 
shape of a coat accepted in the bacteria belonging to some bacillus (Bacillus) groups. Moreover, production of coloring matter 
was not accepted, either. 

[0014] (2) Standard bouillon culture : in 65 degrees C and culture of 48 hours, bouillon becomes muddy uniformly, and growth is 
good. However, formation of the pellicle on the front face of a culture medium etc. was not accepted. When it was left at the 
long duration room temperature, ****-like precipitate was produced in the tube bottom. 

[0015] (3) Standard gelatin stab culture : 72 hours after cultivating, it liquefied horizontally 5mm of gelatin surfaces. Even if it 
put on Himuro gently after one week, it stopped solidifying gelatin. 

[0016] (4) Litmus milk : coagulation was not accepted although the culture-medium color acidified. 72 hours after cultivating, 

liquefaction starts from a surface, and it is one third of culture media after one week. It became transparence. 

[0017] 

C. Physiological property (1) Gram's stain nature : + (2) Reduction ability of a nitrate : + (3) Aerosis [ in denitrification reaction 

[nitrate bouillon ] ]: + (4) MR test : + (5) VP test : - Generation of (6) Indore : - (7) Generation of a hydrogen sulfide : - (8) 

Hydrolysis of starch : + (9) Use of a citric acid [a Simmns culture medium and a Christensen culture medium]: Use of the source 

of -(10) inorganic nitrogen [a nitrate and ammonium salt]: Generation of + (11) coloring matter: - (nonaqueous solubility) 

(12) Urease : - (13) oxidases : + (14) catalases : + range of (15) growth: Temperature; 45-70degree-C/ pH; Attitude against 5.0- 

7.0 (16) oxygen: aerotropism - a denominator — anaerobic (17) O-F trial [Hugh leifson — law]: Fructose (+) 

(18) Use and the acid of a saccharide, and gas generation : [0018] 
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[0019] Many properties of the above-mentioned new microorganism are Bacillus stearothermophilus. (Bacillus 
stearothermophilus) Since it corresponded well with many properties which it has, it is Bacillus stearothermophilus. It was 
named SPT 2-1 (Bacillus stearothermophilus SPT 2-1). In addition, Bacillus stearothermophilus obtained in the invention in this 
application An applicant for this patent ****s to 1-1-3, **, Hjgashi, Tsukuba-shi, Ibaraki-ken in National Institute of Bioscience 
and Human-Technology, Agency of Industrial Science and Technology of the whereabouts, the Ministry of International Trade 
and Industry, on January 18, Heisei 8, and SPT 2-1 (Bacillus stearothermophilus SPT 2-1) is a trust number. FERM P-15395 It 
is given and even that variant and descendant that have the capacity mentioned above as well as this deposition microorganism 
itself mean the invention in this application. 

[0020] Other modes and advantages of this invention are clear to below from the indication of the example shown in 
instantiation. 



[Translation done.] 
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EXAMPLE 



[Example] 

Example 1: Bacillus stearothermophilus SPT 2-1 From the digested sludge in the aerobic thermophilic-digestion tub (70 degrees 
C) continuously operated for isolation three months, sludge was extracted to strain separation. 

[0022] After diluting the extracted sludge with sterilized water suitably 1x10-3 to 10 to 5 times, it was applied to YP agar plate 
(product made from DIFCO). This plate was cultivated at 65 degrees C overnight, and the single colony was obtained. 
[0023] the stock which checked the resolution of starch, the resolution of skim milk, and the resolution of sterilization sludge by 
the existence of the halo formation by the substrate mixing culture medium, and formed the halo about the obtained single 
colony — especially — sludge — what has large resolution was selected as a description stock. In addition, assay of the 
resolution of starch and skim milk was based on the strange method of R.BEAUDET, C.GAGNON, J.G.BISAILLON and 
M.ISHAQUE, "Microbiological Aspects of Aerobic Thermophilic Treatment of Swine Waste", Applied and Environmental 
Microbiology, pp.971 -976, and April 1990. 

[0024] About these descriptions stock, the decomposition activity of sterilization sludge was examined further, and the stock 
with the highest activity was named two to one share of SPT. Moreover, the stock (SPT 1-6) in which the decomposition 
activity of sterilization sludge was shown similarly was selected as a stock for a comparison. 

[0025] By 0.1 N hydrochloric acid (Wako Pure Chem make) of Example 2:effects which pH and temperature over the activity of 
two to one share of SPT have, and/or 0.1 -N sodium hydroxide (Wako Pure Chem make) YP culture medium (: made from DIFCO 
— yeast extractives 4g — ) adjusted to pH (pH 4.8, 5.0, 5.2, 5.5, 5.7, 6.8, 7.0) of the measuring object Peptone 8g and water 1 
l;pH6.8 were prepared, strain (two to one share of SPT) was inoculated into this culture medium, and it cultivated at 70 degrees 
C for 6 hours. The growth cell mass of two to one share of SPT was observed, and whenever [ that growth ] was measured 
qualitatively. The result was shown in the following table 3. 
[0026] 

[Table 3] 



PH 




4.8 




5.0 


44 


5.2 


44 


5.5 


44 


5.7 


+4 


6.8 


+4 


7.0 


+ 



JM : (-) : S&hk? 

(4+) :B»fc£« 



[0027] From the result of Table 3, it became clear that two to one share of SPT grew actively in pH of the range of pH 5.0- 6.8. 



[0028] By on the other hand, 0.1 -N hydrochloric acid (Wako Pure Chem make) and/or 0.1 -N sodium hydroxide (Wako Pure 
Chem make) YP culture medium (: made from DIFCO — yeast extractives 4g — ) adjusted to pH 6.8 pH6.8 was prepared, strain 
(two to one share of SPT) was inoculated into this culture medium, the growth cell mass of two to one share of peptone 8g and 
11. [ of water ]; SPT cultivated for 6 hours at the temperature (10, 25, 45, 55, 60, 65, 70, and 80 degrees C) of the measuring 
object was observed, and whenever [ that growth ] was measured qualitatively. The result was shown in the following table 4. 
[0029] 
[Table 4] 



mm. 




10 




25 




45 


± 


55 


+ 


60 


+4 


65 


44 


70 


44 


80 





(-) 



(44) :ffi9fttt£Hr 



[0030] From the result of Table 4, it became clear that two to one share of SPT showed especially 45-70 degrees C of active 
growth conditions in a 60-70-degree C temperature requirement. 

[0031] Example 3: Cultivate the assay sample offering strain (one platinum loop: two to one share of SPT, and one to six shares 
of SPT) of sludge solubilization effectiveness at 70 degrees C for 15 hours by the culture medium of YP culture medium (the 
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product made from DIFCO: yeast extractives 4g, peptone 8g t water 1 l;pH6.8). The cultivated strain was inoculated into 
sterilization sludge (initiation VM(Volatile Matter: all organic substances):1 lOOOppm, VSS:1 1000ppm) so that it might become 1% 
(vol./vol.) of concentration, and shaking culture was performed at 70 degrees C. Shaking culture was finished, after fixed time 
amount (24 hours and 48 hours), sampling was performed, organic nature solid content in a sample (VSS:Volatile Suspended 
Solids) was measured, and the rate of solubilization was calculated from the decrement of solid content based on the following 
relational expression. 
[0032] 
[Equation 1] 

a»vss-w»vss 

VS S HfoWfc* (%> = x 10 0 

MVSS 

[0033] The result was shown in the following table 5 and drawing 1 . In addition, sterilization sludge was prepared according to 
the publication of "the development report (volume on sewerage) of the new waste-water-treatment system which utilized 
biotechnology", 73rd page ~ the 77th page, and Public Works Research Center (February, Heisei 3). Moreover, measurement of 
VSS was performed according to the test of sewage (1 984 editions). 



[0034] 
[Table 5] 


m no cb) 




*f m SPT2-1 SPTl-6 


00 


ins 
2ms 
¥ m 


1 2.5 1 
-1 -2.5 -1 
0 0 0 


1 0 


101 

¥ m 


10.4 18.8 15.2 
4.7 21.9 13.8 
8 20.3 14.5 


20 


1U@ 
2HJ@ 


7.4 38.1 10.4 
7.4 33.8 14.2 
7.4 36 12.7 



[0035] Example 4: Cultivate the assay sample offering strain of the solubilization effectiveness of **** resolvability starch 
content wastewater (starch industrial liquid waste) at 70 degrees C for 1 5 hours by the culture medium of YP culture medium 
(the product made from DIFCO: yeast extractives 4g, peptone 8g, water 1 l;pH6.8). The cultivated strain was inoculated into 
**** resolvability starch content wastewater (starch industrial liquid waste, initiation VM:10,000ppm, VSS:7,000ppm) so that it 
might become 1 % (vol./vol.) of concentration, and shaking culture was performed at 70 degrees C for 24 hours, 48 hours, and 72 
hours. Sampling was performed after each culture time amount, organic nature solid content (VSS) in a sample was measured 
(the test of sewage (1984 editions) shown above was followed), and the rate of solubilization was calculated from the decrement 
of solid content based on the following relational expression. 
[0036] 
[Equation 2] 

mmv s s -mmwtv s s 
vs s -zjmtm oq = x i o o 

MVSS 

X>037] The result was shown in the following table 6 and drawing 2 . 
0038] 

Table 6] 



b# m cb) 




» m 


SPT2-1 


SPTl-6 


0 0 


0 


0 


0 


) 0 


0.1 


33.6 


14.7 


2 0 


-0.8 


36.2 


24. T 


3 0 


0.2 


50.4 


36.8 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1 ] Bacillus stearothermophilus SPT 2-1 It is the graph which shows the assay result of the solubilization effectiveness 
of sterilization sludge. 

[Drawin g 2] Bacillus stearothermophilus SPT 2~1 It is the graph which shows the assay result of the solubilization effectiveness 
of **** resolvability starch content wastewater solid content. 



[Translation done.] 
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DRAWINGS 



[Drawing 1] 

50r— 



g 



-10 



[Drawing 2] 




1 




[Translation done.] 
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